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ABSTRACT 
Traditionally, users have not been involved in certain usability engineering methods, although they arguably are the most 
important stakeholders.  This paper explores the possibility of involving users in developing a set of usability heuristics for a 
specific type of application, an activity they are not usually involved in. 
Using a qualitative approach based on interviews, a focus group, and an online survey, usability experts and software users 
evaluated existing sets of heuristics in terms of their applicability to a specific type of application and developed new 
heuristics to supplement them.  The results indicate that the users provide a valuable contribution to the adaptation of existing 
heuristics to a specific type of application.  Users add a new perspective and can address problem areas that usability experts, 
especially those with little or no experience with the specific application area, would not have identified. 
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INTRODUCTION 
The fable of the chicken and the pig – popularized in recent years by the Agile project management movement – tells the tale 
of a chicken and a pig who want to open a restaurant together.  When the pig asks the chicken about the food they should 
serve, the chicken suggests ham-and-eggs.  The pig thinks about it and declines, “I would be committed, but you’d only be 
involved!” 
Similarly, in usability engineering, there are users, who are committed and directly affected by the usability of software, and 
there are usability experts, who are involved, but usually not directly affected by the results.  Yet, there is a whole stream of 
usability engineering methods intended to be performed by usability experts without the involvement of users.  The reasoning 
for this is that these techniques are inexpensive, because user involvement is not necessary, and therefore more likely to be 
used (Nielsen, 1993, p. 17).  This follows the thinking that to achieve a “perfect” result, expensive methods and great effort 
would be required and they are therefore less likely to be used at all.  On the other hand, a little bit of usability engineering 
achieved with a cheap but imperfect technique is better than none (Nielsen, 1993, p. 17). 
Among these “discount” usability engineering techniques is the heuristic evaluation, pioneered by Molich and Nielsen 
(1990).  It calls for usability experts to systematically inspect a system based on a set of defined usability heuristics to 
identify problems without the involvement of users (Nielsen, 1993, p. 155).  Usability heuristics are recognized usability 
principles.  It is also recommended that the persons performing a heuristic evaluation be “double experts”, that is be 
knowledgeable in both usability engineering and the type of application being evaluated (Nielsen, 1992). 
Several different sets of heuristics have been developed to this point, yet there are no sets specific to many types of 
applications and/or systems.  Rusu, Roncagliolo, Rusu and Collazos (2011) found that “the use of appropriate heuristics is 
highly significant” as heuristic evaluations may otherwise “miss domain specific problems”.  New sets of heuristics will 
therefore need to be developed and it is likely that double experts will not be available in all cases. 
Hence, this research investigates the effects of involving users in the development of domain-specific usability heuristics, in 
particular in situations where double experts are not available and the knowledge of usability and the application type is only 
found in two distinct groups of people, usability experts and users. 
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BACKGROUND AND LITERATURE REVIEW 
Impact of Usability 
To the best of our knowledge, there are no theories or models pertinent to developing heuristics for specific types of 
applications or for evaluating heuristics in terms of their applicability to a specific type of applications.  Most existing 
heuristics were developed on the basis of the researchers’ extensive experience or using ad-hoc methods.  There are, 
however, models which explain the role of usability in the greater context of information systems and organizations.  The 
following two models explain the performance impacts information systems have on individuals or organizations. 
The information systems success model (DeLone and McLean, 1992; 2003) defines six categories for measuring the success 
of information systems: system quality, information quality, service quality, intention to use, use, user satisfaction, and net 
benefits.  Overall, the model shows that usability plays an important role in information systems success, as it is a component 
of system quality and, to a lesser extent, of information quality and service quality.  These three constructs influence user 
satisfaction and intention to use, which is coupled to use, and finally net benefits to the organization in which the information 
system is used. 
The task-technology fit model examines “the extent that technology functionality matches task requirements and individual 
abilities” (Goodhue, 1995).  According to the model, users will rate a technology system better if it fits the task 
characteristics.  Since usability is an important component of a technology’s characteristics, increased usability of a 
technology will, subject to other factors, lead to performance improvements.  If the methods and tools used for usability 
engineering (e.g. heuristic evaluations) can be advanced, a technology’s characteristics and fit to the task can be improved. 
Both of these models recognize the importance of usability as a characteristic of the system in determining performance 
outcomes.  Accordingly, they postulate that systems with higher levels of usability will contribute to increased individual 
performance and, in consequence, organizational performance.  Therefore, managers should choose systems with a high level 
of usability.  Further, vendors should provide a product with good usability to reap the benefits of highly user-friendly 
software. 
Usability Heuristics 
Heuristic evaluations are a discount usability engineering method (Nielsen, 1993, p. 17) and provide a way to identify 
usability problems without the involvement of users.  With this technique, usability experts are asked to evaluate a system 
based on a list of heuristics to identify usability problems that violate them.  Usability problems are also often rated with 
regard to their severity.  Many sets of heuristics have been developed for various purposes and at various levels of detail.  
After an extensive literature review and examination of the findings, two classification schemes for usability heuristics 
emerged.  First, heuristics can be classified by specificity; second, they can be classified by granularity. 
In the context of this paper, specificity is the degree to which a set of heuristics is tailored to a particular type of application.  
It is a spectrum which reaches from the most generic heuristics, which were developed for any kind of user interface or all 
user interfaces, to purpose-built heuristics focused on a tightly-defined application area such as enterprise resource planning 
systems.  One example of a very unspecific set of heuristics is the one developed by Norman (2002), as it applies to any kind 
of user interface.  On the other hand, Zhang and Walji (2011) developed a very specific set of heuristics, focused on 
electronic health records. 
Granularity describes how well-defined a set of heuristics is, ranging from vague, general principles to well-defined, detailed 
checklists.  With regard to granularity, some researchers have developed specific checklists suitable for evaluating a user 
interface, while others only provide a set of general principles.  Some research falls in between, offering intermediate 
granularity.  An example of a coarse heuristic is “Visibility of system status: The system should always keep the user 
informed about what is going on, through appropriate feedback within reasonable time.” (Nielsen, 1994).  An example of a 
very fine-grained heuristic is “When using data entry fields, specify the desired measurement units with the field labels rather 
than requiring users to enter them.” (Leavitt and Shneiderman, 2006). 
Typically, less specific heuristics are either coarse and vague (e.g. providing help and documentation) or quite fine-grained 
and low-level (e.g. icon design and layout of data entry fields).  The specialized heuristics tend to be of medium granularity 
and more concerned with workflows, task support, and industry-specific functionality (e.g. ability to personalize screens).  
Table 1 gives an overview of the heuristics reviewed for this study.  Those marked with an asterisk were used in this 
empirical study. 
The ten heuristics developed by Nielsen (1994) were selected as the basis for the materials for the empirical study, since they 
are established and well-known general principles.  In addition, two more detailed sets of heuristics were selected to 
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investigate whether these are considered more or less applicable to the class of systems targeted by this study.  One of them 
(Singh et al., 2009) was developed for ERP systems, which is a class of systems fairly similar to CRM systems; the other 
(Ardito et al., 2006) was developed for e-learning systems, which have a quite different set of users and purpose.  This set 
was included to be able to investigate whether a set of heuristics developed for a different class of systems is actually less 
applicable than one developed for a similar class of systems. 
Study Application Area Granularity 
Molich et al. (1990), Nielsen (1994), etc. * Any kind of user interface Principles 
Norman (2002) Any kind of user interface Principles 
Perlman (1997) Graphical user interfaces Principles 
Weiss (1994) Graphical user interfaces Checklist 
Pierotti (1995) Graphical user interfaces Checklist 
Leavitt and Shneiderman (2006) Web Checklist 
Zhang and Walji (2011) Electronic health records Principles 
Petre, Minocha and Roberts (2006) E-commerce Intermediate 
Ardito, Costabile, Marsico, Lanzilotti, Levialdi, Roselli and Rossano (2006) * E-learning Intermediate 
Oztekin, Kong and Uysal (2010) E-learning Intermediate 
Singh and Wesson (2009) * ERP systems Intermediate 
Table 1: Heuristics research reviewed for this study; heuristics marked with an * were used as materials for the empirical study 
METHODOLOGY 
To develop a set of domain-specific usability heuristics, a qualitative design with two data collection phases was employed.  
In order to limit the scope of the research, customer relationship management (CRM) systems were chosen as an application 
area, because there are limited heuristics for this area and they are widely used in a variety of different organizations.  It is 
important to note that the study seeks to create a set of heuristics to increase the usability of CRM systems for customer 
service and sales professionals, not for customers. 
In this study, first, a collaborative group session with usability experts was held, followed by a validation through CRM 
users.  The results of the two previous phases were then analyzed and compared to existing heuristics. 
The protocol used for the group session in step one is based on two existing fields of qualitative research methods: 
collaboration science and focus group studies.  In the session, the usability experts used their expert judgment to select still-
relevant heuristics from the three lists identified as part of the literature review, reworded existing heuristics as necessary, and 
supplemented them with new heuristics as suitable to cover the characteristics of web-based CRM software. 
Second, a validation phase with actual users of web-based CRM systems was completed.  This step aimed to increase the 
internal validity of the results by including the perspectives of users.  The participants in this step were given the list of 
heuristics created in the first phase and were asked to rate them based on their perceived applicability.  After the rating, the 
participants were interviewed individually and asked to identify missing heuristics. 
Finally, the results of both phases were analyzed to identify the points on which usability experts and CRM users agree and 
disagree, and then compared to the initial set of heuristics.  In comparing this new set of heuristics to existing heuristics 
identified in the literature review, we were able to determine which heuristics have become irrelevant for this class of 
software, and which new ones need to be added to heuristics evaluations in order to reduce the likelihood of missing 
problems and to cover as much of a system to be evaluated as possible.  
Customer Relationship Management as an Application Area 
Customer relationship management (CRM) is the “process of acquiring, retaining and growing profitable customers” (Brown, 
2000) with the ultimate goal being to “win mind share, increase wallet share, and reduce churn” (McKenzie, 2001).  In 
today’s competitive marketplaces, mass-advertising is often no longer an effective way to build lucrative relationships with 
customers, and thus customer relationship management becomes increasingly important in creating purposeful and tailored 
advertising strategies to reach customers (Brown, 2000; McKenzie, 2001). 
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Many companies employ computer-based systems to realize the potential benefits of customer relationship management and 
to execute marketing strategies.  While some systems are rudimentary, there is a large offering of specialized software for this 
purpose.  CRM systems support an organization in typical marketing activities such as customer selection, acquisition, 
retention, and extension by providing functionalities such as customer business intelligence, data management, sales force 
automation, revenue, pricing, order management, contact center infrastructure, and customer service and support.  More 
recently, CRM suites have added capabilities for social media integration and mobile devices. 
Sample 
During the first phase, usability experts from academia and industry were asked to participate.  A minimum of three years of 
experience in designing and/or developing user interfaces and usability was required.  Usability experts with experience in 
using or evaluating web-based CRM systems were preferred.  A total of five usability experts participated in this phase.  The 
second phase included a total of ten actual users of web-based CRM systems.  The participants were required to have at least 
one year of experience in working with web-based CRM systems at least three times a week. 
RESULTS 
Phase One 
Five usability experts participated in phase one.  All usability experts had at least four years of experience evaluating, 
designing, or developing user interfaces.  The mean number of years of professional experience in the usability field was 9.7, 
while the mean number of years evaluating, designing, or developing user interfaces was 11.4.  The participants’ experience 
with CRM systems was much less extensive.  Only one participant had three years of experience using and developing CRM 
systems, while the others had no of experience.  
Rating Existing Heuristics 
As mentioned previously, the first activity of phase one consisted of a rating of the existing heuristics based on their 
applicability to web-based CRM systems and their need for rewording to become more applicable.  A total of 84 heuristics, 
adopted from Nielsen (1994), Singh et al. (2009), and Ardito et al. (2006) were rated during this activity.  Table 2 shows 
selected descriptive statistics for the heuristics based on their source.  Overall, the general heuristics developed by Nielsen 
were rated as the most applicable with the least need for rewording.  The heuristics specific to ERP systems developed by 
Singh et al. (2009) were rated as somewhat less applicable with a higher need for rephrasing.  Finally, the e-learning 
heuristics developed by Ardito et al. received the lowest overall scores with regard to applicability and the highest scores 
with regard to their need for rewording.  Figure 1 shows the number of heuristics achieving a given applicability rating by 
source. 
Source N 
Applicability Need for Rewording 
Mean Min. Max. Mean Min. Max 
Ardito et al. (2006) 39 2.708 1.4 4.6 0.303 0.0 0.8 
Nielsen (1994) 10 4.100 3.8 4.6 0.040 0.0 0.4 
Singh and Wesson (2009) 35 3.709 1.4 4.6 0.246 0.0 0.8 
Total 84 3.290 1.4 4.6 0.248 0.0 0.8 
Table 2: Overall applicability and need for rewording by heuristics source for phase one 
Rewording Heuristics 
In the next activity of phase one, the participants attempted to reword the heuristics with a rated need for rewording of 0.5 or 
more.  There was a total of 13 heuristics in this category.  During a group discussion, the participants identified different 
themes of problems with the heuristics.  The most common problems with these heuristics were that they were difficult to 
understand, used domain-specific wording that was not applicable to CRM systems, and that they were too vague and 
general. 
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Figure 1: Number of heuristics with a given rating of applicability by source 
Developing New Heuristics 
The usability experts also developed new heuristics in a group discussion based on gaps in the heuristics given to them.  
During this activity, the participants developed five new heuristics: 
• The system provides appropriate filters to organize data. 
• The system allows for tailoring of the interface to an individual’s workflow. 
• The system displays appropriate information depending on the task at hand. 
• The system has a dashboard which shows the current status at a quick glance. 
• Help and documentation are immersed in the system, non-obtrusive, and ubiquitous. 
Phase Two 
A total of ten CRM users participated in this phase.  All participants had at least two years of experience using a web-based 
CRM system in their daily job routines. 
Rating the Heuristics 
The CRM users rated the heuristics presented to them on a five-point scale ranging from “not applicable” (1) to “highly 
applicable” (5).  The participants were given an additional option of “don’t know” for cases in which they were unable to 
understand the heuristic.  A total of 68 heuristics were rated in this activity.  Table 3 shows selected descriptive statistics for 
the heuristics based on their source.  Overall, the ratings of applicability were very similar to each other and very high across 
all sources of heuristics. 
Source N Mean Min. Max. St. Dev. % Missing 
Ardito et al. (2006) 21 3.97 3.11 4.56 1.04 11.90 
Nielsen (1994) 10 4.03 2.40 4.78 1.12 6.00 
Singh et al. (2009) 32 4.28 3.38 4.90 0.91 5.31 
New 5 4.09 3.33 4.78 0.92 4.29 
Total 68 4.13 2.40 4.90 0.81 7.50 
Table 3: Overall applicability rating by heuristics source for phase two 
As adumbrated previously, the heuristics received much more uniform ratings in this phase than in the previous phase.  
Besides one outlier, the lowest mean rating received by any heuristic in this phase is 3.11, which indicates relatively good 
applicability. 
Another interesting finding is the percentage of abstentions for each group of heuristics.  Ardito et al. (2006) received the 
highest number of missing votes, followed by Nielsen (1994) with about half as many abstentions.  The phone interviews 
revealed that the participants did not feel comfortable making a decision about the heuristics because they either were unable 
to understand the heuristic or because they did not feel they have enough experience to make a judgment.  This means that 
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the participants found the heuristics by Ardito et al. (2006) much harder to understand.  This problem was also present in a 
way in phase one, where the participants stated that the most common problem with the heuristics was that they were difficult 
to understand. 
Developing and Validating New Heuristics 
During this phase, follow-up phone interviews were conducted with the participants.  Of the participants who completed the 
online survey and rated all heuristics, 60% were interviewed.  The rest could not be reached despite numerous attempts.  The 
interviews consisted of three parts: introductory questions, overall impression of the heuristics, and a focused evaluation of 
new heuristics. 
The participants mentioned aspects of CRM systems they liked or disliked but which were not included in the heuristics.  
These aspects are access from mobile devices for traveling salespeople and synchronization of data across communication 
tools.  Based on these two points, three new heuristics were added: 
• The system is accessible to mobile devices. 
• The system is usable from mobile devices. 
• The system allows for synchronization of its information with external communication tools. 
Finally, special emphasis was placed on discussing the five heuristics which were developed in the first phase to create an 
extra layer of validation.  In this section of the interview, they five newly created heuristics were read to the participants one 
by one and they were asked if they thought each particular heuristic was important for web-based CRM systems.  There was 
overall agreement among all participants interviewed that all heuristics are important for web-based CRM systems. 
Comparative Analysis 
Overall, the ratings for most heuristics were higher as rated by CRM users than by usability experts.  On average, the increase 
amounted to 0.5 points, or 0.27 points when not counting the reworded heuristics.  For reworded heuristics, the average 
increase was 1.80 points. 
Source Experts’ Rating CRM Users’ Rating Difference 
Ardito et al. (2006) 3.19 3.96 +0.77 
Nielsen (1994) 4.10 4.04 −0.06 
Singh et al. (2009) 3.79 4.28 +0.49 
Total 3.29 4.13 +0.50 
Table 4: Mean applicability ratings by group and type of participant for heuristics rated by both groups 
Of the five heuristics whose rating decreased the most between the two phases, the average decrease amounted to 0.99 points.  
The five heuristics which experienced the largest increase in ratings were all heuristics which were reworded by the usability 
experts.  On average, their rating increased by 2.24 points.  When excluding the reworded heuristics, the five items with the 
largest increase received an average of 1.21 more points by the CRM users than by the usability experts. 
DISCUSSION 
Findings 
This section discusses the following key findings. 
Users can generally understand heuristics 
One concern present at the beginning of this study was whether users without any training in usability would be able to 
understand the heuristics at all.  This, however, did not seem to be the case.  Both the ratings and the interviews indicate that, 
with few exceptions, users were able to understand the heuristics overall, demonstrated by the ratings they assigned to the 
heuristics as well as their comments during the interviews.  In addition, some of the same heuristics were even difficult for 
the usability experts to understand, evidenced by their comments during the focus group discussion. 
Users provide valuable contributions 
On top of merely understanding the heuristics presented to them, the CRM users were also able to provide opinions on them 
and assign ratings based on their own experience.  In addition, they added value by contributing new heuristics which the 
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usability experts were not able to identify.  The users’ daily experience in working with CRM systems allowed them to 
identify important and practice-oriented issues to include in the heuristics. 
Users’ heuristics are more specific 
The heuristics developed by the users were more specific and practical, obviously influenced by their experiences with their 
software.  The usability experts were more concerned with general workflows and came up with heuristics which were 
perhaps more general, since they did not have the day-to-day experience of using a CRM system.  They appear to be 
applicable to a wider variety of information systems.  This finding may be related to the differing relationships between the 
user, the usability expert, and the system.  The users are committed and concerned about heuristics which affect them directly 
in their daily job routines, whereas the usability experts are only involved and tend to favor more general heuristics. 
Varying applicability of heuristics 
The results of the empirical study showed a gradation in applicability of the heuristics based on their source.  The most 
general and best known set of heuristics (Nielsen, 1994) received the highest ratings, followed by the heuristics specifically 
developed for ERP systems (Singh et al., 2009), while the heuristics for e-learning systems (Ardito et al., 2006) received the 
lowest ratings.  The reason for this may be that the general heuristics were not developed with a specific class of applications 
in mind.  They were intentionally created to be applicable to a wide array of user interfaces and therefore received the highest 
ratings. 
The ERP heuristics were likely rated as more applicable than the e-learning heuristics because ERP systems are more similar 
to CRM systems.  In fact, many ERP systems contain CRM systems.  They also support similar work flows and users, as 
opposed to e-learning systems, which have a different audience and goals.  ERP and CRM systems are usually used to 
support and even automate business processes, while e-learning systems are used to support learning processes and 
education.  This finding supports previous research indicating that different heuristics are needed to appropriately cover 
different classes of applications (e.g. Rusu et al., 2011).  In addition, the Task-Technology Fit model discussed in the 
literature review section shows that task characteristics have a direct influence on task-technology fit.  Two tasks with very 
different characteristics will likely also have a different technology fit, whereas tasks which share many characteristics and 
are more similar will have a similar fit to a technology. 
Implications 
Including users in the development of new heuristics can improve the robustness of the resulting heuristics for a specific type 
of application, since domain-specific concerns have already been considered during development.  This can be valuable since 
Nielsen (1994) suggests that domain expertise in addition to usability expertise is necessary to identify more usability 
problems.  Usability experts without domain expertise may therefore be able to identify more problems if the set also 
includes heuristics that are tailored to a specific set of applications and direct their attention to domain-specific concerns. 
One might argue that involving users in this way defeats the purpose of heuristic evaluations being cheap and easy to 
implement, but this is only true for the initial effort required to develop new heuristics or adapt existing ones.  Once a set has 
been created, it will still be cheap and easy to apply to a set of applications, but will conceivably lead to better results and 
identification of more usability problems. 
Limitations 
An obvious limitation of this study is its small sample size; generalizability and external validity of the results are limited.  
Another limitation was that the participants of the second phase in some cases were difficult to reach for the follow-up phone 
interview and an average of one week passed between their rating the heuristics and being interviewed. 
Future Research Directions 
Due to the limitations faced by this study, an important future research direction is the validation of the results with a greater 
sample of usability experts and users, perhaps applying the method to a different domain of software systems.  Alternatively, 
a quantitative methodology for the validation of the results could be developed to capture the judgment of a greater number 
of participants and analyze the results using more advanced statistical methods. 
Another interesting research area would be the success of involving non-usability experts in the use of heuristics.  While this 
study has shown that non-usability experts can understand heuristics and make valuable contributions in judging their 
applicability to a domain they are familiar with, it is unclear whether they would be able to apply them in an evaluation to 
identify usability problems. 
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CONCLUSION 
The purpose of this study was to determine whether users without usability engineering experience can make valuable 
contributions when developing usability heuristics for a specific type of application, especially when the available usability 
do not have subject matter expertise.  To investigate this question, a two-phased study was conducted involving both usability 
experts and CRM system users.  The results indicate that users can contribute value to the discussion and their points of view 
are different from those of the usability experts.  Users add another perspective and uncover potential problem areas that 
usability experts with little or no experience with the application area would have not found otherwise. 
As noted in the fable of the chicken and the pig, it can be said that the users have a committed role with an information 
system, and they can and should be allowed to have a larger involvement in developing usability heuristics.  This study 
demonstrates the capability of users to understand heuristics and provide useful input. 
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